Potential role of purinergic signalling in cochlear pathology.
Adenosine triphosphate (ATP) is a major intercellular signalling molecule that is involved in neurotransmission in the central and autonomic nervous systems, regulation of blood flow, and neuroendocrine function. It is also a key signalling molecule involved in normal cochlear homoeostasis, regulating hearing sensitivity, controlling vascular tone and acting as a candidate neurotransmitter at the hair cell afferent synapses. It has also been established that extracellular ATP mediates some pathological processes such as inflammation, apoptosis and cell proliferation. Evidence for a profound influence of extracellular ATP on normal cochlear function offers the tantalizing possibility that extracellular purine nucleotides may play a role in disease processes in the inner ear. This review draws on the current understanding of the pathophysiological role of extracellular ATP in tissues, and the evidence for the functional expression of purinergic signalling elements in the inner ear, to speculate on the potential role of purine nucleotides in cochlear pathology.